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(XURPHPEUDQH&RQIHUHQFH
>3@
1)PHPEUDQHVFKDUDFWHULVDWLRQ5HODWLQJSHUIRUPDQFHIOX[DQGUHMHFWLRQZLWKVXUIDFH
SURSHUWLHVFRQWDFWDQJOHDQGVXUIDFHIUHHHQHUJ\
71DGD7+RGJNLHVV
8QLYHUVLW\RI*ODVJRZ8.
1DQRILOWUDWLRQ1)PHPEUDQHVDUHXVHGIRUDUDQJHRILQGXVWULDODSSOLFDWLRQVRQHRIZKLFKLVIRU
WKHUHPRYDORIWKHVXOSKDWHFRQVWLWXHQWLQVHDZDWHU7KLVLVDPDWXUHDFWLYLW\IRUWKHWUHDWPHQWRI
VHDZDWHUWKDWLVWREHLQMHFWHGLQWRK\GURFDUERQUHVHUYRLUVLQWKHRIIVKRUHRLOJDVLQGXVWU\6XFK
VXOSKDWHUHPRYDOKDVDOVREHHQWKHVXEMHFWRIPXFKLQWHUHVWDVDSUHWUHDWPHQWVWUDWHJ\LQWKH
GHVDOLQDWLRQLQGXVWU\IRUHLWKHUWKHUPDORU52SODQWV
,QRUGHUWRFULWLFDOO\DVVHVDQGXQGHUVWDQG1)EHKDYLRXUDGHWDLOHGVWXG\LVRQJRLQJDW*ODVJRZ
8QLYHUVLW\ WR FRPSDUH D UDQJH RI FRPPHUFLDO 1) PHPEUDQHV LQ WHUPV RI WKHLU SURFHVV
SHUIRUPDQFHDQGPHPEUDQHFKDUDFWHULVWLFVDQGWKLVSDSHUSUHVHQWVWKHILQGLQJVRIWKHVHFRQG
SKDVHRIWKHSURJUDPPH,QZKLFKLWGHPRQVWUDWHFOHDUO\WKDWWKHDELOLW\RI1)PHPEUDQHVIRU
VHOHFWLYH UHPRYDO RI VSHFLILF LRQLF FRQVWLWXHQWV RI IHHG ZDWHU LV OLQNHG WR WKH VXUIDFH
FKDUDFWHULVWLFVRIWKHPHPEUDQH
7KLV ZRUN REMHFWLYH WR H[DPLQH DQG FKDUDFWHULVH VHYHUDO FRPPHUFLDO 1) PHPEUDQHV WR
GHWHUPLQH WKHPRVWDSSURSULDWH1)PHPEUDQHRI WKH WDUJHWSXUSRVHV7KH WKUHHSKDVHV WKDW
KDYHEHHQDJUHHGIRUWKHH[DPLQDWLRQDQGFKDUDFWHULVDWLRQRI1)PHPEUDQHVIRUWKLVSURMHFWWR
DVVHVV DQG IXOO\ XQGHUVWDQG PHPEUDQH VHSDUDWLRQV FDQ EH GLYLGHG LQWR WKUHH PDLQ
FKDUDFWHULVDWLRQ FDWHJRULHV WUDQVSRUW SURSHUWLHV VSHHG SRUH FKDUDFWHULVWLFV VHOHFWLYLW\ DQG
VXUIDFHSURSHUWLHVVWDELOLW\7KHWUDQVSRUWSURSHUWLHVSHUPHDWHIOX[DQGVXOSKDWHUHMHFWLRQRI
1)PHPEUDQHV ZKLFK KDYH EHHQ HYDOXDWHG LQ WKH ILUVW SDUW RI WKLV SURMHFW >@ DUH VWURQJO\
UHODWHG WR WKH VXUIDFH FKDUDFWHULVWLF SURSHUW\ HYDOXDWHG XVLQJ FRQWDFW DQJOH PHDVXUHPHQW
OHDGLQJWRVXUIDFHIUHHHQHUJ\FDOFXODWLRQVGXULQJWKLVSDUWRIWKHZRUNVHFRQGSKDVH7KLVLQ
WXUQKDVEHHQVWURQJO\DFNQRZOHGJHGIRU1)PHPEUDQHVFLHQWLILFUHVHDUFKDVVHVVPHQWDVWKH
HIIHFW RI VXUIDFH FKDUDFWHULVWLFV KDV JHQHUDOO\ EHHQ RYHUORRNHG LQ HIIRUWV WR VHOHFW RSWLPDO
RSHUDWLQJFRQGLWLRQV
(LJKWFRPPHUFLDOQDQRILOWUDWLRQPHPEUDQHVZHUHXVHGLQWKLVVWXG\LGHQWLILHGVLPSO\DV$%
&'()*DQG+VXSSOLHGE\WKHPHPEUDQHPDQXIDFWXUHUVDVIODWVKHHWPHPEUDQHV$OODUH
WKLQILOP FRPSRVLWH PHPEUDQHV 7)0 QHJDWLYHO\ FKDUJHG KDYLQJ D SURSULHWDU\ DFWLYH QDQR
SRO\PHU OD\HU &RQWDFW DQJOH PHDVXUHPHQWV ZHUH PDGH IRU HDFK 1) PHPEUDQH LQ WKUHH
GLIIHUHQW VROXWLRQV (DFKPHPEUDQHKDV EHHQ VXEMHFWHG IRUPHDVXUHPHQW DV YLUJLQ DQG DIWHU
EHLQJ LQ RSHUDWLRQ DQG UHSHDWHG WZLFH XVLQJ DQRWKHU QHZ VHW RI PHPEUDQHV WR FKHFN WKH
UHSHDWDELOLW\RIUHVXOWV,QWKLVVWXG\WKHWULSOHWKDVEHHQFKRVHQWREHVHDZDWHUHWK\OHQHJO\FRO
DQG GLLRGRPHWKDQH LQ RUGHU WR LPSURYH WKH TXDOLW\ DQG UHOLDELOLW\ RI WKH VXUIDFH IUHH HQHUJ\
FDOFXODWLRQVXVLQJWKUHHGLVWLQFWLYHIOXLGV
6QDNHDQDO\VLVWKURXJKVRIWZDUHZDVLPSOHPHQWHGIRUWKHFRQWDFWDQJOHGHWHUPLQDWLRQ6QDNH
DQDO\VLVIRUFRQWDFWDQJOHPHDVXUHPHQWLVZLGHO\XVHGLQFRPSXWHUDVVLVWHGWRROV,WSURYLGHVD
ZD\WRHQVXUHWKHVPRRWKQHVVFRQVWUDLQWRIWKHFXUYHE\DGDSWLQJVHJPHQWDWLRQIDVKLRQ
7KLV VWXG\ VKRZV WKH LPSRUWDQFH RIPHDVXULQJ FRQWDFW DQJOHV RI 1)PHPEUDQHV DQG KHQFH
FDOFXODWLQJ WKH VXUIDFH IUHH HQHUJ\ RI LW ,Q DGGLWLRQ WR FRQWULEXWLQJ WR WKH IXQGRI NQRZOHGJH
UHJDUGLQJ WKH VHSDUDWLRQ PHFKDQLVPV WKLV ZRUN SURYLGHV LQGLFDWLRQV RI WKH IHDWXUHV WKDW
FRQWULEXWHWRWKHWZRPDLQIXQFWLRQVRIVXFK1)PHPEUDQHVVXOSKDWHUHMHFWLRQDQGSURGXFWLYLW\
7KHRYHUDOOUHVXOWVLOOXVWUDWHVWKDWWKHFRQWDFWDQJOHPHDVXUHPHQWSURYLGHVYDOXDEOHLQIRUPDWLRQ
DQGGHWDLOVDERXW WKHPHPEUDQHVXUIDFHVWDWHDQGDOVR LVD UHOLDEOH WHFKQLTXH WR DVVHVV WKH
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VXUIDFH IUHHHQHUJ\$VZHOO DV LW LVSRVVLEOH WRHYDOXDWHGLIIHUHQFHV LQ K\GURSKRELFLW\JUDGH
EHWZHHQGLIIHUHQW1)PHPEUDQHVXVLQJFRQWDFWDQJOHPHDVXUHPHQWWHFKQLTXH
0RUHRYHU D FRPELQHG DQDO\VLV RI FRQWDFW DQJOH DQG VXUIDFH IUHH HQHUJ\ JLYHV LQIRUPDWLRQ
DERXW WKHVXUIDFHSURSHUWLHVRI WKH1)PHPEUDQHKHQFH LWVSHUIRUPDQFH$PDMRU ILQGLQJRI
WKLV FXUUHQW VWDJH RI WKH SURMHFW FDQ EH IUDPHG WR UHODWH WKH FRQWDFW DQJOH DQG VXUIDFH IUHH
HQHUJ\RI1)PHPEUDQHZLWK LWV IOX[ SHUPHDWH IORZ7KLVFDQEHFRQILUPHG WREHDV IROORZ
RYHUDUDQJHRI1)PHPEUDQHVWKHRQHDVVRFLDWHGZLWKWKHKLJKHVWIOX[ZLOOGHILDQWO\KDYHWKH
KLJKHVWVXUIDFH IUHHHQHUJ\DPRQJRWKHUVDQG WKH ORZHVWFRQWDFWDQJOHDQGYLFHYHUVD7KLV
FDQ EH H[SODLQHG E\ WKH IDFW WKDW VXUIDFH FRPSOHWH ZHWWLQJ RFFXUV DW ]HUR FRQWDFW DQJOH $
UHSUHVHQWDWLYH OLQHGLDJUDP LQ ILJXUHGHVLJQDWH WKHSURYHQUHODWLRQEHWZHHQ1)PHPEUDQH
IOX[ZLWKFRQWDFWDQJOHDQGVXUIDFHIUHHHQHUJ\

)LJXUH/LQHGLDJUDPVKRZLQJWKHUHODWLRQEHWZHHQ1)PHPEUDQHIOX[ZLWKLWVFRQWDFWDQJOH
	VXUIDFHIUHHDQJOHQRWHIOX[GDWDFDQEHIRXQGDW>@

$EVWUDFWUHIHUHQFH
 7+RGJNLHVV71DGD³&RPSDULVRQRIWKHSHUIRUPDQFHRI1)PHPEUDQHVIRUVXOSKDWH
UHMHFWLRQ´3(5SURFHHGLQJDW,'$FRQIHUHQFH$XVWUDOLD
.H\ZRUGV1)PHPEUDQHVFKDUDFWULVDWLRQFRQWDFWDQJOHVXUIDFHIUHHHQHUJ\GHVDOLQDWLRQ


